Use of Linear Regression and Analysis of Covariance to Build a Farm Level Regression Model
for the Calibration of EMI sensor data (ECa) to soil salinity
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surface mapping of soil apparent electrical conductivity (ECa) to generate spatial — pec. 2021 (right).
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« Test three different regression strategies to examine the strength of the R 50 CALIBRATION 12-16 Fig 2. Spatial maps showing the extent and spatial variability of soil salinity for the fields
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Methodology  Overall the ANCOVA regression approach had among the lowest standard errors for the
« In December 2021, soil surveys were conducted in 9 fields at the SIRIP using the ANOCOVA - slope estimation for EC, to EC, calibration equations
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conductivity (ECa) and the actual soil salinity (ECe- saturation soil paste extract) for 0 5 10 15 20 25 30 » For an individual field (“field-specific”) regression”, 5 ground-truthing soil samples did
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approach is a viable alternative when multiple fields are surveyed and few soll
samples per field are used to ground truth the ECa measurements.

* Next round of soil surveys (October to November 2024). Consider only 6 locations for
ground-truthing, both for light survey and experimental fields.

Examine changes in soil salinity from December 2021 to Fall 2024 which follows an
extended period of drought and shortages in saline drainage water that resulted iIn
minimal irrigation of some forage fields at the SJRIP.

* Model Development (EC, prediction) and Evaluation: Leave one out approach
(LOO) for model calibration and evaluation. Data for 5 of 6 GT locations used
to calibrate the model and the remaining location was used to evaluate the
model.

 For the relationship between observed and predicted soil salinity (EC,), .
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Fig. 1 (A, B, C): Correlation between Observed Electrical Conductivity (ECe, 0-120 cm) and
Predicted ECe (from sensor data) resulting from 3 different regression approaches: (A) Field-specific
calibration of ECa to ECe, (B) Whole Farm calibration and (C) calibration using ANOCOVA. RMSE
= root mean square error and MAE = mean absolute error.
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